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“HEREDITY” AND “ENVIRONMENT” IN 
BIOLOGY AND PSYCHOLOGY 


N. H. PRONKO 


University of Wichita 


In order to attain clarity of statement on such a complex problem as the 
relationship of heredity to psychology, | must first lay before the reader the 
important aspects of my own methodological orientation and the presuppositions 
and hypotheses that guide my own investigation. Since much of the writing in this 
area is full of hidden and silent assumptions which the reader must dig out for 
himself, | consider it necessary to display the basic guides of my inquiry and to 
strip to fundamentals the theoretical construction of other workers. 


1. Delimitation of the field.—This paper is not primarily concerned with con- 
sidering that branch of biology designated as Genetics or Heredity, when it 
studies the biological characteristics of a series of plants or animals and develops 
theories about them. However, it is essentially concerned with hereditary theories 
when they are applied to behavioral data, whether proposed by geneticists or 
psychologists. In either case, they become legitimate subject matter for con- 
sideration here since they fall within the behavioral field of interest and study. 


As yet, there is no term to designate heredity as it applies to behavior in 
contradistinction to biological data. Such a term as “psycho-heredity” could be 
employed but since it might itself suggest, or be misunderstood as implying, 
inheritance of “mentals,” the term is reserved for theories that attempt to join 
behavior and heredity. 


2. “Facts” vs. theories.—The present writer holds to the view that science is 
an activity in which investigators observe happenings, occurrences or facts and 
develop interpretations about their data. It seems hardly necessary to point out 
that scientists start from contact with crude data, that they arrange and classify 
them and that from these observations they evolve theories designed to under- 
stand or interpret their facts. My preference is for theory that grows out of 
actual investigation rather than arbitrary theoretical construction, which, without 
any references to facts, makes mere assertions that often appeal to the authority 
of folk lore or scientific tradition for their own substantiation. 


3. Actual vs. fictitious data.—The author also favors investigatory techniques 
that involve operations with actual data, whether field or laboratory, over 
fictitious data such as are often offered by proponents of “psycho-heredity.” 
These hypothetical data may even be handled by statistical techniques, the 
results of which purport to give an interpretation of the actual behavior of indi- 
viduals. | affirm that analysis of fictitious data can not be applied to the 
interpretation of behavorial facts occurring in nature. 


4. “Do you believe in heredity?’”—The naive student in elementary psych- 
ology perennially tosses this question at his instructor. On this point, we should 
indicate that science is not composed of a set of dogmas in the manner of a 
political platform. Once mere beliefs are admitted to scientific status how can 
one evaluate between them? What criteria can there possibly be for distinguish- 
ing the valid from the worthless? It is apparent that such an approach leaves 
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wide open a possibility for uttering any opinion that one cares to hold on the 
subject of “heredity-environment.” You have your belief and | have mine. Aggin, 
my stand on this question is that it is not at all a matter of a priori belief but of 
achieving a characterization of behavioral data after inquiry, so that the que. 
tion can be answered in the light of such investigation. 


HEREDITY, THE TERM — ANCIENT AND MODERN 


Modern semanticists have stressed the necessity for fact orientation jn 
science and the danger of distorting facts through unwitting application of the 
wrong terminology. Korzybski (9, p. 750) has urged that in daily life as in science 
one should start with the facts and strive to achieve precision of statement in 
describing or referring to those facts after the analogy of a map and th 
territory it represents. If the map is false, the traveler’s action based on it wil 
be erroneous. So with language. The person who is verbally-oriented vil 
attempt to impose his language orientations upon the facts even to the point of 
interpreting them falsely. 

The realization of the pitfalls of language, however, is not of recent origin, 
Three hundred years ago, Francis Bacon pointed out: “Men suppose their reason 
has command over their words; still it happens that words in return exercise 
authority on reason.” Acting on the hypothesis that the allegations regarding 
the role of heredity in psychology may be merely mis-interpretations resulting 
from the careless use of terms traditionally handed down, a study was made of 
the derivation of the current scientific term, heredity. 

One immediate observation was that this term was not coined by scientist 
to designate a datum in the course of inquiry, as for example, organism, x-roy, 
molecule or cosmic ray. In fact, it was soon apparent that the term, heredity, in 
all its forms was a common, every day word of the man in the street, which wos 
incorporated into the body of scientific terminology by certain specialists in 
biology within comparatively recent times. 

The next step was to trace out the manner of usage of this term through the 
centuries. For one source, we relied upon the Oxford Dictionary (12) since it 
lists actual statements from old literature that exemplify the changing meaning 
of words. 

In line with the hypothesis, a heterogeneous usage for the term, heredity, 
and its variant forms was discovered. As early as the fifteenth and sixteenth 
centuries, these terms were already in common use in such vastly different fields 
as law, history, theology, and everyman’s notions of biology and psychology. 
The following excerpts (pp. 238-239) covering a period of over 400 years illus 
trate the point: 

“HEREDITY” AND “ENVIRONMENT” 


(1490) “The successyon is unto hym due of ryghte heredy- 
talle and by veraye destynacy after my deth.” 

(1574) “hereditall sickness” 

(1577) “Sinne is... hereditarie” 

(1592) “This sin of kind, not personal, but real and heredi- 
tary was” 

(1597) “The fault which like unto a hereditarie lepresie in 
a man’s body is incurable.” 

(1601) “It hath been their hereditarie practice to stand 
upon their guard, to prevent their enemies.” 

(1638) “...children which are hereditarily subject to the 
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(1644) “The Patronage of Arts being hereditary to your 
noble Ancestors” 

(1654) ...”Dropsies, Gouts and most diseases haereditable 
from our Parents, as their estates.” 

(1683) “The unalterable Hereditariness of the Monarchy.” 

(1699) “I have heard you complain that yours is an heredi- 
tary gout.” 

(1752) “Long burnt a fixed hereditary hate, Between the 
crowns of Macedon and Thrace” 

(1807) “The acquired habits of the parents being transfer- 
red hereditarily to the offspring.” 

(1826) “All original or connate peculiarities of body are 
hereditary.” 


It should be apparent that contemporary theory regarding heredity has a 
rich and ancient social heritage. Nor is there any radical shift from its earliest 
usage to that found in the latest psychology textbooks with the possible excep- 
fion of elaborateness of recent usage. Note how modern the preceding hoary 
examples sound when compared with a recent work (10, p. 261) in which the 
authors point out how “human beings have been convinced throughout the ages 
that certain abnormalities run in families,“ and that “on this point, popular 
belief and common sense are clear and definite.” They exclude only the follow- 
ing pathologies from a partial or complete genetic determination: “general 
paresis, neurosis following trauma, reactive depressions, symptomatic psychosis 
due to intoxication (including some forms of alcoholism)” (p. 264). In these 
conditions it is said that “heredity plays very little or no direct part’ (p. 264). 
However, both environmental and genetic factors play a role in primary behavior 
disorders in children, involutional melancholia, senile psychoses, psychoneuroses, 
anxiety states, hysteria, neurasthenia and tuberculosis, but it is the following 

conditions which are predominantly or completely due to 

genetic factors: Huntington’s chorea, idiopathic epilepsy, de- 

mentia praecox, manic-depressive psychosis, mental de- 

ficiency (idiopathic but not all special forms). 
As in medieval times, the variety of forms of pathologic behavior is either pre- 
destined or “pre-disposed” to happen even before the individual’s birth. 

Another aspect of “psycho-hereditary” doctrine is discussed by Walter — 
(21, pp. 306-307), who attempts to fit the inheritance of various biopathologies 
= well as psychopathologies into a “theoretical” Mendelian scheme. He admits 

t 


the matter is not as simple as this table assumes, because 
complex traits of mankind may only rarely be referred to 
single hereditary determiners. The attempted analysis, how- 
ever, is valid as far as it goes. For practical purposes it is 
unimportant to know whether or not feeble-mindedness, for 
example, or any similar defect, is Mendelian in its behavior 
or not. The fact that it is hereditary is enough to indicate 
the course of wisdom in the matter. Justice Oliver Wendell 
Holmes put it in a nutshell when he said in connection with a 
famous case of a feebleminded granddaughter of a feeble- 
minded ancestry: “Three generations of imbeciles are 
enough.” 


Certain items stand out here. First, one should note the loose language. 
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Almost in the same breath, the Mendelian scheme is said (1) to apply, (2) not to 
apply, to complex traits of mankind. However, the “attempt” is said to be “valid 
as far as it goes.” Besides, it is not important whether feeblemindedness does o 
does not follow Mendelian inheritance, but the fact that it is hereditary is as. 
serted; and finally, in order to reinforce his argument, an appeal is made to the 
statement of a famous jurist! The student of logic recognizes the last statement os 
an argumentum ad hominem in the list of fallacies of reasoning. 


The preceding list does not by any means exhaust the possiblities for the 
operation of “psycho-heredity.” In fact, the catalogue handed down from the 
Middle Ages grows by leaps and bounds in recent years. We are informed 
that hereditary factors operate in the individual's choice of an occupation (11), 
the author claiming that each person should be observed in as many life ex. 
periences as possible in order to determine to which he is “pre-disposed” by his 
heredity. As a further aid in determining what vocational aptitudes an individual 
may have inherited, the author recommends an analysis of the talents and tastes 
of his parents and grandparents. 


The “foreordination” of vocational aptitudes is illustrated in a chart included 
in a publication, “The Inheritance of Business Ability,” by Ruby (14), showing 20 
blood relatives, eight of whom manifest outstanding ability as store managers. 


Terry (20) has traced out the origin of the family of Bach musicians in a 
work which displays seven pedigree tables, including 229 individuals of different 
branches in 14 generations of the family from 1561-1929. The number of male 
professional musicians in each generation shows a gradual increase from the 
first to the seventh, namely,—O, 1, 3, 3, 10, 18, 23, with a sudden decrease to six 
in the eighth generation and a total disappearance in the ninth and succeeding 
generations. It is difficult to imagine what kind of principle regulates the 
erratic heredity of musical ability. However, belief in the operation of such 
principles is still current. Among others, Seashore has (15) assumed that superior 
musical performance is determined in large measure by heredity, but as to the 
details of the “psycho-heredity” involved, these are left to the biogeneticist. 


Cheney (1) has published a pedigree which is said to show the “inheritance 
of the gift of story telling.” A chart showing 17 blood relatives includes 10 who 
were said to be talented story tellers. 

Snyder (17) claims the existence of an “inherited taste deficiency” for 
paraethoxyphenylthiourea; this appears to be due to a single recessive gene. 
Allegedly, some individuals inherit an ability to taste this substance as bitter 
while others inherit a corresponding inability. 

Robbins (13) is certain of the inheritance of “designing capacity,” inasmuch 
as among 13 blood relatives, five showed designing ability. Along similar lines, 
Steggerda (18) displays a pedigree for a family of nine brothers, seven of whom 
are exceptionally mechanical. Shoemaker (16) reports a study of four genera- 
tions which revealed artistic ability in six members. Each of the four generations 
studied contained at least one artistic member. 


In another heredity study by Kirtley (8) four generations of two families 
are traced. One family shows few members interested in agricultural work; 
the other shows a predominance of agricultural interests among successive 
generations. 


Sturtevant (19) has announced “a new inherited character in man.” 
Observations on 282 human subjects indicated that approximately 65 per cent 
possessed the ability to turn up the lateral edges of the tongue over the distal 
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yrface. Although the “ability” was lacking in some cases but was acquired by 
practice, Sturtevant nevertheless believes that the ability is inherited. 

As in the Middle Ages, so today, undesirable behaviors are included among 
the reactions said to be inherited. Thus, Heaton (4) describes the “inheritance of 
dizziness from heights.” Migraine headaches have been added to the list by 
Kaiser (7). 

Davidenkov (2) records an instance of an “inherited inability to eat sugar” in 
two series of siblings, first-cousin families, including two out of seven in one 
family and four out of five in the other. Neither the parents of the affected nor 
their own offspring were affected. Under experimental conditions when a subject 
was administered 55 cc. cane sugar, he reacted by flushing, feverishness, suffoca- 
tion symptoms. Davidenkov does not consider the reaction as an allergy. 


Stammering also comes in for its share in the hereditary process. One of its 
protagonists, Wepman (22), studied the incidence of stammering in the family 
background of 250 stammering and 250 non-stammering cases and found that 
stammering appears in the families of stammerers by a ratio of 6:1 over those 
of non-stammerers. 

In a general consideration of the hereditary factors in speech, Huyck (5) 
does not consider heredity in a favorable light, indicating that such studies as 
have been done are lacking in quality and quantity and that generalizations 
are speculative. 

A clinical and laboratory study of a “stuttering” family also seems to argue 
against any genetic pre-disposition toward stuttering. In this investigation, Gray 
(3) found a 40 per cent incidence of pathologic speech among the members of 
one branch of the family, but only one stutterer among 17 members of the other 
branch that had moved to a neighboring state three generations earlier. Gray 
is doubtful as to the validity of an hereditary hypothesis and favors an explana- 
tion in terms of environmental factors. 

With an almost universal susceptibility of behavior to hereditary pre- 
determination or pre-disposition, it is strange to come across a study by Wiener 
(23) which disclaims genic influence in the individual’s manner of clasping the 
hands and folding the arms. Although this “runs in families,” the author believes 
that it is probably the result of habits formed early in life that may persist 
throughout the person’s life span. However, apparently little is left unaffected 
by genic pre-destination and we are not surprised to learn that the behavior of 
rogues, thieves, and vagabonds is inherited (6). 

The list starts with A (which equals alcoholism), proceeds 
with apoplexy, blind, Bright's disease, criminalistic, cancer- 
ous, deaf, etc., and goes blithely through the alphabet to 
V or vagrant (p. 12). 


The preceding short survey meant to present the hodge-podge of anatomic, 
physiologic, and behavioral characteristics of individuals which are alleged to 
have resulted from a “spot” in the germ cell, the same cell that they originated 
from and out of which they were elaborated as organisms. In recent literature, 
we find the same ascription to hereditary forces as prevailed in the folklore of 
the fifteenth and sixteenth centuries. 


It seems justifiable to conclude, then, that although our theories in other 
field; have undergone revolutionary changes within recent times, those pertain- 
ing to bio-heredity and “psycho-heredity” have maintained their status quo 
through the centuries with remarkably little modification. We also find a lumping 


49 
‘valid | 
ES OF 
is as. 
the 
the 
rmed 
ex. 
y his 
idval 1 
qe 
uded 
9 
gers. 
ing 
rent 7 
nale 
in 
ding 
such 
rior 
ince 
who 
for 
uch 
es, 
om 
ons | 
ies le 
ve | 


together of such different data as belong to anatomic, physiologic, and behavior. 
al fields of study. 

Perhaps one way of resolving the confusion regarding the role of heredity 
is to examine what students of genetics mean by the term. Since this field hos 
been most intensely cultivated by biologists in recent years, we should expect 
sharp, unambiguous usage with a scientifically specified referent for the term, 
heredity. If so, we can easily compare its usage in “psycho-heredity” and note 
points of similarity and difference, and either justify or question admittance of 
the term into psychological terminology. 

The spade-work in this area has already been done by none other than a 
biologist himself. The following quote from Woodger’s (24, pp. 384-385) analysis 
shows the rampant confusion among students of genetics concerning the referent 
for the term heredity. 

By way of appendix to Division | of this chapter | wish to 
draw attention to certain easily avoidable confusions still 
extant in the terminology of genetical topics which are 
serious in so far as they also lead to, or are the outcome of, 
confusions of thought. And first it is desirable to consider 
the meaning and use of the term “heredity.” From the very 
diverse definitions of this word given in biological literature 
it seems clear that the word stands for an indefinable ab- 
straction, and in the interests of precision it could be banished 
from scientific terminology with advantage. It is a vague 
term borrowed uncritically from common sense. It does not 
appear to be used in any of the senses given and conse- 
quently it is calculated to do nothing but breed confusion. 
1 will give a number of examples: 

“We may define heredity as an innate capacity of the 
organism to develop ancestral traits.”— E. B. Wilson, The 
Cell, p. 1037. 

“Heredity may be defined as organic resemblance 
based on descent.”—W. E. Castle. 

“Heredity is commonly defined as the tendency of off- 
spring to develop characters like those of their parents.” 
—Babcock and Clausen. 

“the organic or genetic relation between successive 
generations”—J. A. Thomson, Heredity, p. 13. 

“The transference of similar characters from one genera- 
tion of organisms to another, a process effected by means 
of the germ-cells or gametes.”—R. H. Lock, Rec. Prog. Stud. 
Variation, etc., p. 292. 

“Heredity is the law which accounts for the change of 
type between parent and offspring, i.e., the progression from 
the racial toward the parental type.” —K. Pearson, Grammar 
of Science, 1900, p. 474. 

“Under heredity we understand the transference to the 
offspring of qualities of the parent or parents.”—T. H. 
Montgomery, J. Amer. Phil. Soc., XLIII, 1904, p. 5. 

It is perfectly evident that what these various authors are 
referring to by the word heredity is by no means the same in 
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all cases, but what precisely any particular one is referring to 
is by no means easy to discover. Prof. McClung very justly 
remarks that: 

“It appears from definitions variously given that heredity 

is at once a “law,” “rule,” “force,” “material contribution,” 

“act,” “relation,” “process,” “fact,” “principle,” “link,” and 

“organization.” Little wonder that discussions of the subject 

are so lacking in clearness and precision when the central 

conception is so poorly defined. An outstanding instance of 

this confusion of ideas is the almost universal practice of con- 

trasting heredity and variation as factors in evolution. Since 

variation is only a measure of the precision of hereditary 

processes, the subject is merely obscured by conceiving them 

to be opposing forces. Difficulties are introduced also by in- 

accurate statements which seem to place the operation of 

hereditary forces in a position if not opposed to, at least 
independent of environmental conditions. 

The point concerning the lack of delimitation of a field of data termed 

heredity, even in biology, where we most expect it, prognosticates a similar 

condition in psychology. 


PSYCHO - HEREDITY 

As a matter of fact, we find our own house in the same disorder, for when 
we turn to representative writers in psychology we find no clear-cut definition 
for “heredity.” 

In examining text books ranging from those dated twenty years ago to 
those carrying the most recent dates of publication,’ we find a universal vague- 
ness of terms connected with heredity. Such key terms as “heredity,” “factor,” 
and “disposition” are not defined and we are left to guess at the manner in which 
the author uses them. The term “heredity” itself is apparently not intended to 
have the same meaning as the popular one but the exact difference is not 
indicated. 

Analysis of ten widely used psychology text books yields the following 
samples: 


1. A “factor” is inherited. 

2. “Heredity is one factor,” environment the other, the indi- 
vidual being the product of the two. 

3. Heredity predetermines the kind and fineness of sensitivity and 
thus sets the limit of achievement. 

4. One is born with a capacity for attending. 

5. Possibilities of memory are fixed by heredity. 

6. Heredity and environment interact somehow and thus in- 
fluence the individual. 

7. Heredity refers to the “physical substance in the germ cell.” 

8. Heredity refers to “inheritance of behavior.” 

9. There is “metal inheritance in man.” 

10. A trait is not inherited but a factor called a “disposition” is 
inherited, which the environment may develop into a trait. 

11. A given “disposition” may result in “a sound mind” in one 


environment and “mental disorder” in another. 


1. Because no purpose would be served in listing the specific works examined, they are omitted from 
the list of references. 
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One is forced to conclude that the semantic situation concerning the tern, 
heredity, is no clearer for behavior inquiry than it is in biological investigation, 
In both disciplines, the term serves a variety of vague functions in denoting it 
referents. In the writer’s opinion, it has no scientific validity for either branch of 
study at this time. 


“HEREDITY” OR “ENVIRONMENT?” 


We have already indicated the confusion in the usage of the term, heredity, 
in biology as in psychology. Let us next examine the scientific status of heredity; 
correlate, environment. In psychology very often the question is put: Doe 
“heredity” or “environment” explain a given behavior or is the organism’ 
psychological make-up the result of the interaction of the two, i.e., a product of 
two “forces” as it were? There appears to be no more specific reference for the 
form, “environment,” than for “heredity,” except an implicit analogy with the 
physicist’s data—a push and pull affair. Because it is important, we pursue the 
point further. 

Examination of the current psychology text books’ yields the following 
specimens for our consideration. It should not be necessary to point out thot 
our purpose here is not to tear down whatever psychologists may have carefully 
built up, but to determine how soundly established and consistent is usage of 
the term, “environment.” Can we hope for a definite referent so designated by 
leading psychologists? Would a man-from-Mars dropped into a convention of 
psychologists soon learn what “environment” means in a scientific, i.e., precise 
sense? We let the facts speak for themselves. 


Writers of psychology text books commonly plunge into a discussion of 
“environment” without anything resembling a definition, apparently assuming 
that the reader will understand what has been indicated. A summary of state- 
ments gleaned from an analysis of text books in general psychology shows little 
general agreement among psychologists regarding what kind of “thing” environ- 
ment is, for note: 

1. It is “something that influences the way in which we act.” 

2. It is also something that “acts in almost imperceptibly small 
ways.” 

3. It includes “physical forces and conditions” and a “social 
environment,” but not all of these are “effective environ- 
ment.” 

4. It is synonymous with “that part of the situation outside the 
subject's skin.” 

5. It covers “the external world,” but since this can become 
incorporated into the organism there is really no sharp 
boundary between “environment” and “organism.” 

6. It includes not only those “forces” that act upon an organism, 
but also “some elements of the environment (that) can have 
no effect because of the lack of proper receptors on the part 
of the organism.” 

7. In addition to “physical forces,” “social stimuli” also consti- 
tute the organism’s environment which later are reducible 
to “physical stimuli” but are classed separately because of 
their “importance.” 

8. The organism can also be “environment” to itself. 


“uw 


1. Again, no purpose would have been served by listing the specific books examined. 
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9. Environment — “energy transformations.” 

10. Environment can be a portion of a cell, other cells, or 

nutrition in utero. 

It is apparent that the organism can be environment, the environment can be 
the organism, the environment is more than the environment and the environ- 
ment can be less than the environment. We must conclude that a bewildering 
array of referents has been conjured up for the supposedly technical psychologi- 
cal term, “environment.” It is doubtful if the man-from-Mars could make any 
greater headway in understanding the meaning of this term than he could with 
its perplexing team mate, “heredity.” 

The present writer is of the opinion that “environment” is no less mystical 
than the internal gene mechanism; one is as elusive as the other. Futhermore, 
both are unnecessary with an objective framework since events coming within 
our survey are not treated as hereditary effects within the individual or environ- 
mental ones acting upon him. Instead, they are viewed more neutrally as oc- 
currences in which living organisms and stimulus objects participate and show 
the essential characteristics of all psychological action. “Organism” and “en- 
vironment” are both logical abstractions and do not exist apart from one another 
except verbally. Perhaps it would be closer to the facts in nature to say that 
both “organism” and “environment” crudely designate aspects of behavioral 
occurrences. More exactly still: when a behavioral event occurs, then one can 
analyze out as factors in it, a living being and at least one other factor, desig- 
nated a stimulus object which is usually another person, thing or situation. 
Because psychology so constructed studies a series of events rather than a 
“person” opposed to an “environment” and/or “heredity,” all such abstractions 
are dispensed with and stress in explanation, as in actual observation, is on the 
event. Formulated in this fashion, the whole problem of psychology is directed 
towards an investigation of the origin and beginning point of behavioral events, 
their elaboration, modification, etc. Explanatory factors are derived from an 
analysis of the total events rather than use such a priori and traditional con- 
structs as “heredity,” “nervous system,” “environment,” or even “organism.” 


We conclude, then, that forms of explanation that have done service 
through the ages in traditional psychology may be dispensed with when the 
investigator frees himself from the assumptions underlying their usage. An 
objective psychology, as an alternative to the well-entrenched traditional theory, 
goes about its task of explaining behavior without recourse to prevalent psycho- 
heredity doctrine. For that reason there is no necessity for appeal to heredity or 
environment or both, either completely or partially, since these constructs are 
necessarily a function of one’s investigative framework and not data observed 
in a behavioral situation. 


SUMMARY 


Hereditary theories are considered that purport to explain behavioral facts. 
The use of the term, heredity, is traced to its non-scientific, common sense deriva- 
tion in the distant past. Samples of alleged inheritance of anatomic, physiologic 
and behavioral data are examined, and a frustrated attempt is made to achieve 
a sharp definition of the term, heredity, by appeal to the specialized field of 
biology known as genetics. An examination of psychological writings for a clear 
specification of this term and its constant correlate, environment, is equally 
fruitless. An alternative theoretical approach is then sketched which requires 
neither heredity nor environment as explanatory principles for behavioral data. 
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EVENTS AND CONSTRUCTS IN THE SCIENCE 
OF PSYCHOLOGY 


PHILOSOPHY: BANISHED AND RECALLED 
J. R. KANTOR 


Indiana University 


For several decades the double-barreled legend circulated in psychology 
that this discipline dates its coming of age as a science from the day that it 
separated from philosophy, and that it has accelerated its scientific advancement 
simply by confining itself exclusively to laboratory manipulations and leaving 
theories aside. Characteristic legend, setting forth the reverse of what was 
obviously happening even in the best established sciences, and notably in physics, 
which has always been regarded as the acme of science. It is probable that 
psychologists were not too much embarrassed by repeating the fable while acting 
contrary to it because they took this to be just another instance of theory diverg- 
ing from practice. 


Happily the paradox was soon resolved. Psychologists began loudly to 
proclaim that philosophy was not only closely articulated with psychology but 
that by means of its help there was going to be produced in America “a behav- 
ioral discipline which will be a full-blown natural science.”! In the paper from 
which this quotation is culled Hull asserts that the combination of two kinds of 
philosophy (Viennese Logical Positivism, American Pragmatism), two kinds of 
methodology (American Behaviorism, Operationism), all coupled with Pavlovian 
experimentation, will bring about a great science of psychology. 


It must be admitted that psychologists assumed that the philosophy to be 
recalled would be a different kind from that which was banished. Certainly 
there were new names. What became acceptable was called philosophy of 
science, and logic of science. Unfortunately, events negated this belief. As we 
shall see, the new philosophy, including all its analysis and structuring of 
language, remains still the same venerable epistemology and metaphysics. What 
had changed was a superstructural system. The metasystem or metalogic re- 
mained the same.” 


Nevertheless, something was achieved for psychological thinking by this 
expulsion and recall of philosophy. There arose a growing appreciation by 
psychologists of the nature and significance of constructs and their relation to 
events. Certainly the intensified interest in the perennial problem of hypotheses 
in scientific work promised to have a useful outcome. 


If only this appreciation did not exemplify the perversity that good principles 
do not always eventuate in good practice! What is to guarantee that the new 
interest in constructs or their role in science will prevent the assimilation of both 
events and constructs to traditional ways of thinking? If this could be prevented 
it would undoubtedly be of tremendous significance for psychological investiga- 


1, ges The problem of intervening variables in molar behavior theory. Psychol. Rev., 1943, 
2. Cf.KANTOR, Psychology and logic. Bloomington: Principia, 1945-50. 
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tion. It is the goal of this paper to clarify somewhat the nature of events and 
constructs and thereby to indicate the proper envisagement of their relationships. 
We consider briefly, 


EVENTS AND CONSTRUCTS 

Events may be simply described as anything that happens which may or 
may not become known or studied. Obviously if persons do not discover or 
become interested in certain objects, processes, or relations they will not be 
brought into the scientific domain. But unless our thinking is debauched by 
epistemological institutions we will not think that when scientists discovered 
electrical induction, radio waves, microscopic organisms, cosmic rays, the physi- 
ological changes in digestion, gestation or exhaustion, or the psychological 
processes of color discrimination, learning and unlearning they somehow created 
these events. 

Of course no scientist would admit that he confuses events with his own 
creations, his own constructs. Nor does he in certain obvious situations. But we 
insist that much bad thinking in science is traceable to just this admixture of 
events and constructs. 

What are the circumstances favoring this confusion? There are primarily 
two, the first being the necessity to deal with complex and elusive events, and 
the second that the scientist must work with many contrived events. As to the 
former, we know the difficulties that arise from the study of electrons, neutrons, 
and positrons when the investigator relies on cloud chambers, sensitive films, etc. 
As to the contrived events, great alertness is required, for example, to keep 
distinct (a) the work of transforming plutonium to americium and americiym to 
its range of isotopes, from (b) the starting material at the various stages, but 
such alertness means only following the simplest rule of scientific conduct. Such 
facts as we have mentioned enforce the need to observe the differences between 
events and constructs instead of confusing them. 


Constructs may be best described as products derived from interbehaving 
with events. For example, the number set down as the result of applying a 
measuring rod to some object gives us a very definite construct. We go on from 
this to words of description, records of measurements or manipulations, mathe- 
matical or symbological equations, or formulae in all of their various forms. 
Once they are produced they may be used as tools in scientific investigation. 
The range of constructs is very wide, and often constructs are acts themselves. 
The acts of selecting some specific type of events for study may be called 
operational constructs; taking an attitude toward events also may be a con- 
struct. In general, the term “construct” may be applied to acts as well as products 
of action. But constructs in any form or style are not to be confounded with the 
events or stimulus objects in connection with which they are engendered. 


Keeping events and constructs separate and clear surely should forestall the 
old egoistic epistemological assimilation of events by constructs. There should be 
no problem as to whether or not things can exist independently of the knowledge 
of them. The creational view pictured in the standard mentalistic doctrine of per- 
ception is completely out of place in a naturalistic age. By the same token we 
achieve information about the potentialities and limitations of constructs when 
we employ them in connection with events in actual scientific situations. 


“VARIABLE,” VARIABLE, AND VARIABLE 
Many of the problems concerning events and constructs are excellently 
pointed up by the way psychologists use the term “variable.” It is employed for 
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referring to an event as well as to a construct. Yet it is obvious how necessary 
it is to differentiate three things, namely, (a) linguistic terms, (b) event factors, 
and (c) constructs. . 


(a) As to the term “variable,” it is worthy of note that mathematicians, who 
may claim priority for its use, frequently confuse it with the set of values with 
which they may be concerned at the moment. They also deliberately confound 
constructs and terms when they describe a variable as a sign or symbol. If 
mathematicians may be allowed an excuse for thus confusing different things, 
it lies in the fact that to a great extent mathematicians work with constructed 
events. Better it is, however, even for them to observe the differences between 
(1) constructs, and (2) the relations, the dependencies, and mutual connections, 
that constitute mathematical subject matter. Those who work with nonmathe- 
matical things must be even more careful. 

(b) Variables as events are easily pinned down. We have already pointed 
out that relations of various types are the events in the mathematical domain. 
In the more concrete sciences they are usually (1) phases, aspects, or units of. 
objects, (2) actions, or (3) changes. In the psychological domain the immediate 
examples one thinks of are the response changes of organisms when stimulus 
objects change. Other examples are the various conditions of organisms (fatigue, 
satiation, toxications, etc.), of objects (complexly patterned, partially concealed 
or masked, etc.), or of the total situation which includes both organism and 
stimulus objects. Probably the terms “variant” and “factor” may be more 
advantageously used than the term “variable.” 


(c) Variables as constructs are often similar to those mathematicians use. 
They are products of counting and measuring and take the form of numbers or 
relations. But they are not restricted to these forms. Sometimes the term “vari- 
able” is employed to refer to descriptive words for any variant or factor isolated 
from a complex event. And unfortunately, psychologists do not limit themselves 
to event factors but use the term “variable” for purely autistic constructs, that is, 
constructs that are not only not derived from events but do not correspond to 
any event at all. Psychologists will at once be reminded here of the notorious 
intervening variables. 


THE CASE OF INTERVENING VARIABLES 


The invention and propagation of the construct intervening variable affords 
an excellent study of the whole problem of constructs and their relation to events. 
If we trace the origin of the construct back to Tolman’s 1936 article on opera- 
tional behaviorism® we see that his purpose was to find a place for mental pro- 
cesses in his analysis of behavior. He says, “the sole ‘cash value’ of mental 
processes lies, | shall assert, in this their character as a set of intermediating 
functional processes which interconnect between the initiating causes of behavior, 
on the one hand, and the final resulting behavior itself, on the other.” Again he 
says, “Mental processes are but intervening variables between the five inde- 
pendent variables of (1) environmental stimuli, (2) physiological drive, (3) 
heredity, (4) previous training, and (5) maturity, on the one hand, and the 
final dependent variable, behavior, on the other.’4 


3. Operational behaviorism and current trends in psychology, Proc. 25th Anniv. Celeb. Inaug. Grad. 
pose he Univ. South. Calif. Press, 1936; reprinted in Marx, Psychological Theory, N.Y.: 
cmillan, 


> Not ee the term “cash value’ but the entire intervention idea is straight from James. In the 
‘Principles of Psychology,” Vol. |, p. 6 he says: ‘Can we state more distinctly still the manner in 
which the mente life seems to intervene between impressions made from without upon the body, 
and reactions of the body upon the outer world again?” 
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This straightforward mentalistic version was later modified so that the 
intervening constructs pointed to unobservable and unobserved events or phase; 
of events. The scope of the construct was enlarged to include hidden neural 
processes in addition to purely psychic ones. Whether the intervening construct 
is limited to mental or neural processes or combinations of both, it does not 
correspond to psychological events. 


In addition to imposing psychic qualities upon psychological events there 
is a complete transformation of such events. It is incontrovertible that psycho. 
logical events consist of complex fields including reacting organisms and the 
objects with which they interact plus a number of setting factors. These are all 
acknowledged in some form in the various writings which feature intervening 
variables. 


But note how the complex field has been distorted by imposing upon it un. 
known or unknowable variables. First the field is broken up into dependent and 
independent variables. Then the dependent variable is reduced to simple move- 
ments and the independent variables to “causal” conditions. No wonder the 
intervening constructionist believes he requires such free creations. 


Why the notion of intervention altogether? As the numerous articles on 
the subject effectively indicate, variable intervention is simply a technique for 
loading the organism with internal principles and powers. As we have seen, 
one form of intervening elements merely consists of the old mentalistic constructs 
of sensation, idea, memory and thought which guide and determine the move- 
ments of the organism. Has our whole recent objective and experimental tradi- 
tion given us no more solid and dependable result than this? It is a sad reflection 
that all the help psychologists got from the logician, the operationist, and ex- 
perimentation has resulted only in this reduction of events to arbitrary constructs. 


But even if the intervening variables are presumed to be organic factors, 
for example, neural processes, there is no warrant for making a part of the action 
of the organism a determiner for the whole action, that is, the entire behavior 
segment or field. On the other hand, if the intervening determiners are com- 
pletely imaginary neural processes, the whole notion of intervention goes by the 
board since the variables are only the words uttered to mention them. 

A word must be said here about the argument that intervening variables as 
created entities can be supported by some operational principle. We need only 
point out how often in the history of psychology some sign has been taken as 
proof for the existence of something asserted by the faithful. Small wonder then 
that the proponents of intervening variables have had to invent purely verbal 
anchorages for them. Even if we overlook the noneventual ground of the inter- 
vening constructs, they are only necessary because what are really simultaneous 
factors in a field have illegitimately been transformed into antecedent and 
succeedent elements. Granting that the notion of varying a stimulus in order to 
change a response has been derived from laboratory procedure, we still have 
here a confusion of constructs and events. This confusion stems from a mis- 
interpretation of what is allowable in the constructional procedure. We turn, 
therefore, to a brief consideration of the 


FREEDOM OF CONSTRUCTION IN SCIENCE 


How free is the constructional procedure? This question no doubt lies at the 
base of so much recent writing on the process of creating hypothetical entities 
and symbolic constructs. There can, however, be only one answer. Unless con- 
structs are derived from events they are likely to be autistic creations. Authentic 


58 

psyc 
pow 
of 
able 
iden 
org’ 
befc 
hyp 
the 
is 
wor 
crec 
cou 
in ¢ 
The 
des 
scie 
stoc 
fort 
pla 
incl 
nuu 
ma 
sec 
be 
val 
the 
asc 
sta 
be 
dir 
lar 
the 
rat 
rec 
sot 
the 
me 
po 
5. 
6. 


psychological events afford no occasion for asserting the existence of hidden 

wers or entities. For example, anyone not influenced by the presuppositions 
of traditional philosophy can easily see that what are called intervening vari- 
ables are actually supervening “variables.” When intervening variables are 
identified with such factors as fatigue, previous training, or abnormality of the 
organisms they are extravening or setting factors.” If we persist in keeping 
before us the events with which we actually work, we will not confuse authentic 
hypotheses, namely, constructs regulated and controlled by the events that set 
the investigative problems, with the licentious products of autistic creation. It 
is an operational non sequitor to conclude, from the obvious fact that scientific 
work is primarily constructional, that hypothetical entities may be arbitrarily 
created. 


THE ROLE OF CONSTRUCTION IN SCIENCE 


No scientific rule is better established than the one that construction in 
science consists essentially of various operations with respect to events en- 
countered. These operations consist of definite and palpable actions performed 
in order to ascertain the existence, nature, and relations of things and events.® 
These operations may be classified as (a) observations and manipulations, (b) 
descriptions, and (c) explanations or interpretations. In each case the work of the 
scientist results in a product which may or may not be added to the scientific 
stock pile. 

Manipulative Construction.—Under this heading we place all the work of 
formulating a problem with respect to particular events and constructing some 
plan or hypothesis for attacking it and probably solving it. The activities here, 
including the work of constructing the needed apparatus, form a definite conti- 
nuum. All of the activities constitute definite types of interbehavior, though some 
may be very subtle. 

Of unique interest here is the point that only problems and hypotheses 
securely connected with events can be validated. Acceptable products can only 
be derived from such interbehavior with events. There can be no experimental 
validation of any autistic or conventional hypothesis. To take a classical illustra- 
tion, no operation performed by Fechner could validate his hypothesis concerning 
the measurement of psychic states. 


Descriptive Construction.—The primary aim of this work is to sum up the 
ascertained characteristics of an event. Among the actual products may be 
statements, diagrams, and numerical or topological formulae. The products may 
be laid out on a descending scale of validity and scientific usefulness, as (1) 
directly derivable from contacts with events, (2) analogically descriptive, (3) 
imposed by borrowing from some other field, and (4) completely invented. 

Explanatory Construction.—While making such constructions the worker is 
largely motivated to make a system to interrelate events. Generally speaking, 
there is potentially more freedom here, provided by the possibility of ranging 
rather widely among data. Psychological events may be related, though not 
reduced to, events of physics, chemistry, various biological things and events, or 
social events. While any valid or useful explanation will not depart far from 
the original events, a greater latitude is present for originality in constructing 
maps, diagrams, propositions, formulae, and other sorts of products that will 
point to the characteristics and relations of things and events. The line is 


5. Cf, KANTOR, The principles of psychology, Vol. 1; A survey of the science of psychology, Chap. 2. 
6. Cf. KANTOR, The logic of modern science, Bloomington: Principia, 1953. 
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sharply drawn against constructs entirely unrelated to things and events or such 
as substitute for them, distort them, and misrepresent them. No creation of en. 
tities such as synaptic resistance, inhibitory potentials, cell assemblies, brain 
storage, or brain determination is permissible if the line between science and 
folklore is to be maintained. By way of summarizing the problems of constructs 
in science including psychology we suggest that, whatever philosophy scientiss 
require must be clearly different from both the kind banished and recalled. |; 
must be a critical analysis of events, procedures, and constructions which mus 
interlock with a naturalistic and non-traditional psychology. As a means of 
implementing this suggestion we conclude this paper with the following, 

RULES REGULATING SCIENTIFIC CONSTRUCTIONS AND THEIR PRODUCTS 

1. Term constructs must be carefully distinguished from descriptive 
and interpretive constructs and all of these from the original 
events. 

2. Valid and useful constructs can only be derived from contacts with 
the events referred to, described, and explained. 

3. To be avoided is the imposition of constructs borrowed from other 
domains even when they are derived from events. 

4. Even more to be avoided as invalid and useless are constructional 
products derived from cultural and philosophical traditions. 

5. Construction must be controlled to prevent the imposition of pro- 
ducts, even though they may have been properly derived from 
investigative operations, upon the original events. 

6. Obstructions to contact with events, lack of apparatus and tech- 
niques, and insufficiency of knowledge, warrant only the making 
of tentative constructs, but not autistic creations. 

7. Since scientific work consists basically of operations upon events, 
there can be no valid constructs concerning unobservables. 

8. No manipulation of sentences (reducing them one to another, 
substituting one for another, making one equivalent to another) 
can be substituted for operations upon events. In general, 
linguistic operations have only very limited functions. 

9. Systems of constructs are no better than the individual product 
elements. No scientific value accrues to the heaping up of 
autistic elements into a grand system. 

10. Valid constructional work in science can only be based upon the 

appreciation that the philosophy and logic of science must have 

reached as high a stage of development as current scientific 
research. 
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The Psychological Record, 1957, 7, 61-64. 


TOWARD A DESCRIPTION OF LANGUAGE BEHAVIOR: 


l. THE SPEAKING ACTION 
STANLEY C. RATNER 


Michigan State University 


The number of analyses of language behavior is almost equal to the 
number of disciplines and subdisciplines that are interested in the problem. 
Several reviews suggesting the scope of these issues are already available (10, 
13). There are, however, a limited number of conceptual schemes that have 
received much experimental attention. Examples of these are the information 
or statistical analyses, behavioristic analyses and interbehavioral analysis. The 
statistical approach, characterized by Zipf (15) and Miller (9, Ch. 4), neglects 
part of the natural language event to examine occurrences of single words or 
sequences of words. Osgood’s (12, p. 695) behavioristic analysis conceptualized 
in terms of a sequence of stimuli and responses puts language actions into the 
organism as internally mediated events, mediated by glandular, muscular or 
central nervous system representations. The interbehavioral analysis suggested 
by Kantor (6, Ch. 23; 7, Ch. 19) makes a naturalistic description but spells out 
few testable notions. 

The problem proposed for the present paper is to suggest a naturalistic, 
but testable description of one side of the language event, namely, speaking. 
lt assumes that there are organisms (adult, intact humans for the first analysis) 
who have language behavior and works toward a description of the speaking 
side of this event. 


With a stated preference for a naturalistic description, the Kantorian type 
of analysis proposed as early as 1926 (6, Ch. 23) will be most closely followed. 
The following factors are proposed as providing the descriptive characteristics of 
a speaking interaction: (a) the speaker, (b) the referent, (c) the listener, (d) con- 
current actions. Kantor’s analysis concentrated on providing the defining 
characteristics of language and emphasizes the referent and listener. 


The speaker is considered to be the adult, intact human with its unique 
history and poses no further methodological problems in terms of specifying what 
is to be identified as the speaker. The referent is commonly (4, 11) described as 
the thing, action, or event being talked about, for example, a glass of water, a 
falling object or sequence of words by another speaker. The listener in many 
instances provides no problem and can be considered the person, persons or 
objects which “provoke speaking” (6, p. 212) or to which speaking is directed. 
There are occasions, however, in which specifying the listener requires more 
careful analysis. Concurrent actions are the behaviors of the speaker which 
occur in temporal conjunction with speaking, such as, smoking a cigarette, 
driving a car or hearing one’s own speech. Speaking, as any other psychological 
event, occurs in a setting which affects the event in some way. 

Speaking is, thus, considered to be an interaction involving the above fac- 
tors. This is not meant to rule out the operation of other factors, but the former 
are considered to be major and it may be possible to subsume other factors 
within these categories. 
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Relevant measurable variabl<s of speaking are: (a) content of speaking 
measured in terms of such things as number of words, type-token ratio (5), and 


word-referent relationships as determined by content analysis procedures (J) | 
(b) rate of speaking, (c) amplitude and amplitude changes in speaking, and 


(d) latency of speaking. 


This analysis of the major factors in speaking immediately suggests that the | 


unit of speaking will be a molar one. The proposed unit for speaking is a refer. 
ential action which involves a speaker reacting to a listener about a single 
object, group of objects or action. That is, an instance when one referent can be 
identified in a speaking act is called a referential act. Thus, a referential act can 
include one word such as “stop” or many words which are repetitious and can 
extend in duration from part of a second to a minute or more. Miller's (10) 
analysis of some of the current thinking about language units for psychological 
theories lends support to a molar, event centered unit as opposed to a unit 
defined exclusively by the response and in terms of a word or part of a word, 


A more detailed analysis of speaking will be undertaken to show some of 
the characteristics of the factors participating in the event and some hypothesized 
relations between these factors and measures of speaking. 


Determining or specifying the speaker in an ongoing language event is not 
a difficult methodological problem. This is not to suggest, however, that the 
speaker has a trivial relationship in the event. Casual consideration of the num. 
ber of different ways that speakers can react to the same referent and listener 
suggests the importance of this factor. 


Some dimensions or aspects of the speaker that have been found to affect 
speaking are intellectual level, degree of behavior pathology, sex, etc. Sanford 
(14) has summarized some of the literature bearing on the speaker from a clinical 
point of view. In general, it is hypothesized that the speaking of different 
organisms, other things constant, will differ in some measurable way as a function 
of their unique biological and psychological configurations. 


The job of identifying the referent, the thing, action or words, being talked 
about in an ongoing language action is more difficult, except perhaps when the 
analyzer is the speaker. Typically, however, the analyzer is a listener and if the 
concept of referent is to be maximally useful, he should be able to determine the 
referent in ongoing language events. This may be more difficult to do if the 
referent is unfamiliar to the worker or the speech is highly idiosyncratic. Thus, 
the worker must be fortified with other techniques to determine the referent. 
One technique is to obtain subsequent reports from the speaker which at the 
limit could be reduced to mutual point-at-ables. An experimental type technique 
is to systematically manipulate the situation with other things constant to deter- 
mine when there is agreement between the worker and speaker about the thing 
being talked about. 


Assuming that it is possible to specify the referent in a referential act, that 
is, as a dependent variable, the next question is that of the referent as an inde- 
pendent variable. How can it be manipulated and what are its relations to 
speaking? In general, the experimental problem is to manipulate the thing, etc, 
that is to be talked about and then determine its effect on speaking. An example 
of this sort of manipulation is suggested by part of an unpublished study in which 
the speakers were asked to name appropriate objects for the experimenter when 
he made a request such as, “I want to hear some music.” One group of speakers 
had pictures of objects, including an appropriate one, available as part of the 
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referent for their speoking. Another group only heard the request, that is, they 
did not have the pictures as part of their referent. As predicted, the content of 
each group’s speaking was different and the variability of the content for a 
group differed. That is, the same reply was given by all speakers in the picture 
group, while different replies were given by different speakers in the no picture 
group. Thus, it is expected that the referent, as an independent variable, will 
be related to content of speaking and may be related to other measures such 
as latency. 

Determining if there is a listener and who it is in a referential action is not 
difficult in many instances. That is, the worker visually determines the person 
provoking the speaking; however, as is suggested in the original definition of 
listener, it is useful to have the concept handle referential acts where a listening 
human cannot be directly perceived by the speaker or analyzer. This would be 
exemplified by blind speakers, individuals speaking when walking alone, praying 
or speaking to a doll. In these cases, the listener could be determined in several 
ways: (a) by observing the person or object provoking the speaking or to which 
the speaking is directed, (b) by subsequent inquiry as was suggested for specify- 
ing the referent, or (c) by isolating the name of the person or object addressed 
within that referential act. A restriction on the third technique to avoid circularity 
is that the name or other part of the content used to determine the listener not be 
included in the material which is analyzed to show the effect of the listener as a 
factor in speaking. 

The research questions involving the listener as an independent variable 
generally involve determining what aspects or dimensions of the listener affect 
speaking. Grace (4) found that sex of the listener had a “minimal effect” on 
content of speaking when the speaker names objects seen in another context. A 
recent pilot study by Ratner, Darling and Jackman indicates that the amount of 
information the listener is known to have about the referent, with referent constant, 
affects content of speaking as measured by the number of words the speaker 
uses and the type-token ratio. A large number of studies exemplified by Cohen, 
et al (2) and McNair (8) indicate that the action of the listener, such as saying 
“uh huh,” affects rate and quantity of speaking. In general, it is hypothesized 
that varying the listener leads to changes in content, amplitude and rate. 

The factor called concurrent action refers to any actions of the speaker, 
other than the speaking itself, that occur during the referential act. This includes, 
for example, the speaker's acts of listening to the sounds he himself has pro- 
duced, gesturing, smoking, etc. Concurrent actions readily lend themselves to 
observation and measurement. Photographs can be taken during speaking and 
the speaker’s sounds, which it is assumed he hears, can be recorded. Thus, con- 
current action as a dependent variable provides few methodological problems. 
Note, however, that these actions are assumed to function as stimuli related to 
speaking in a referential act. 


Two classes of concurrent actions are postulated: (a) those learned with the 
speaking action or systematically associated with it after the original learning; 
for example, hearing one’s speech sounds or making gestures; (b) those which 
occur coincidentally during the referential act, such as driving a car or lighting a 
tigarette. It is suggested that type a actions have a maintaining or facilitating 
effect on speaking. If these actions are prevented from occurring or experi- 
mentally altered, then speaking is expected to change in content, especially 
quantity, and in rate and amplitude. Type b concurrent actions, occurring co- 
incidentally with speaking, compete or interfere with speaking which, it is ex- 
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pected, will affect rate and amplitude. Conversely, reducing type b actions; 
expected to preserve typical rates and amplitude. 


The type and extent of competing actions are related to the setting, the 
general situation in which the referential act takes place. For example, it is pre 
dicted that if the setting were a crowded university cafeteria, the coincident) 
listening reaction associated with this setting would lead to changes in speaking 


Comparing this analysis with Kantor’s (7, Ch. 19) shows several importoni 
similarities, while differences, except for the concept of concurrent action whic) 
Kantor does not postulate, are primarily ones of emphasis. This is especially true 
with regard to future experimentation and systematic observation. Kantor; 
characterization of language, both speaking and listening, as a bistimulationd 
event in which adjustmental and auxiliary stimuli are reacted to simultaneous 
as an indirect adjustment serves as a convenient basis for separating speaking 
from other simple vocalizations. Simple vocalizations as a rat's squeak when itis 
shocked provide the model for non-speaking vocalizations. Thus, the preseni 
writer makes use of Kantor’s differentiation of speaking from vocalization and o 
the concepts of referent and listener, which have been talked about by late: 
workers in these and other terms (3, 11). In addition, this writer puts the concepts 
of speaker and concurrent actions into the event in relation to specific measure: 
of speaking, some of which have been tried experimentally. 


In summary, this paper proposes four major factors to account for the speak. 
ing side of a language event. These factors are: (a) speaker, (b) referent, ( 
listener, and (d) concurrent actions of the speaker. Methods for specifying and 
investigating these factors are suggested, and some data relating to each is 
mentioned. Lastly, the relationship between this analysis and Kantor’s is briefly 
examined. 
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DIFFERENTIAL BEHAVIOR IN MONOZYGOTIC TWINS 
PAUL T. MOUNTJOY 


Denison University" 


Continual interest in the search for an hereditary basis of behavior is mani- 
fest in psychological literature. Hall (6) has outlined the necessary program of 
research and pointed out that psychogenetics must follow in the path of 
biogenetics. An interbehavioral formulation of this problem would concur and 
emphasize that an acceptable construction would include statements concerning 
the hereditary structures which participate in the behavior under observation. 
For example, Kantor (9) has commented upon the biologically determined uni- 
versal or foundation responses (e.g., reflexes) of the human organism. What are 
the specific structures involved in these responses, and what is the mode of their 
genetic transmission? 

A search of the literature failed to disclose any attempts to identify the 
specific hereditary structures which might participate in the reported behavioral 
similarities of monozygotic twins as opposed to dizygotic twins. These studies 
may be characterized as primarily attempts to present evidence for the heredi- 
tary determination of behavior. However, one finds repeated indications that 
differences in behavior do occur in spite of the assumed biological similarity. 
This is the case even though the differences in reactional biography are in- 
adequately specified. The Newman, Freeman and Holzinger (18) report concern- 
ing monozygotic twins reared apart is especially striking. This study does not 
confine itself to consideration of biologically determined responses, but empha- 
sizes similarities in such complex behavior as that measured by IQ tests. The 
conclusion that hereditary similarities in structure are responsible for similarities 
in complex responses is difficult to reconcile with the general lack of relationship 
between physiological measures and IQ, except where definite biological de- 
ficiencies (microcephalia, etc.) are involved. For the interbehavioral psychologist 
IQ is a function of details of the reactional biography which may be relatively 
independent of the structures of the organism. So long as a specific structure 
which predicts IQ has not been identified, the interpretation of the reported 
similarities of IQ in monozygotic twins remains debatable. 

Additional problems arise from the fact that even monozygotic twins are 
not biologically equivalent at birth. Their differential biological status has been 
discussed in detail by Newman (15, 16, 17, 18). Both unequal somatic segre- 
gation during mitosis and the presence of inequalities in uterine environment 
during gestation were stressed as the prevailing rule in multiple human births. 


The extreme complexity of the relationships between hereditary structures 
and behavior must also be considered. Reports (8, 19) emphasize that mono- 
zygotic twins are likely to spend a greater amount of time together, and thus 
share a more common environment, than fraternal twins. In the case of mono- 
zygotic twins hereditary structures (e.g., sex organs) may contribute to similarities 
in reactional biography and hence to behavioral similarities. But, it cannot be 
assumed that any behavioral difference in fraternal twins raised by their own 


1. The data of this study were collected at Indiana University concurrent with research reported in an 
unpublished master’s thesis. 
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parents (“same environment”) must be due to differences in heredity. The wel 
known linguistic retardation (1, 2, 3, 13, 17) found in cases of multiple births 
indicates that behavioral similarities may not be the result of biologica! similay. 
ties at all, but may instead be due to the fact of identical age. 


There have been numerous reports of cross sectional observations on 
monozygotic twins (10, 18). Although Jones (7) has pointed out the need fo, 
careful longitudinal studies with precise specification of environment, only the 
reports of Gesell and Thompson (4, 5) appear to approach the criteria. However, 
they did not fully exploit the potential for differential development. Since there 
have been no studies of differential reactional development in the case of 
monozygotic twins, the observations reported here may be suggestive of a new 
type of research in this area. 


During an investigation of the Muller-Lyer illusion a pair of female twins 
volunteered to serve as Ss. They reported that they had been diagnosed by a 
physician as identical twins, and they further volunteered the information that 
they had always lived together, shared exactly the same likes and dislikes (e.g, 
clothing, food, etc.), and even received identical grades throughout their school 
history. These twins met the first six of Newman’s (17) suggested criteria of 
monozygotic status. No attempt was made to confirm the remaining three criteria 
since Newman states that these criteria do not reverse the diagnosis made by the 
first six. 

PROCEDURE 

The apparatus has been described elsewhere (14). Essentially, it consisted of 
the Brentano figure with the horizontal line omitted. The standard arrowheads 
were 153 mm. apart, while the comparison arrowhead could be moved by S from 
an extreme positive illusion setting of 125 mm. to an extreme negative setting of 
29 mm. To control for a space error the comparison stimulus was randomly 
varied between these extreme positions at the beginning of each trial, and to 
prevent responses to extraneous cues the standard stimulus was randomly varied 
between three positions. 

During the first experimental session each S received 30 trials, and 24 hours 
later received an additional eight trials. In the case of these two Ss, all trials 
were administered with a preadjustment exposure time of 20 seconds and an 
intertrial interval of 20 seconds. Following the preadjustment exposure time they 
were allowed five seconds in which to set the comparison arrowhead so that the 
points of the three arrowheads appeared equidistant. 


It was necessary to conduct the first experimental session of twin A on one 
day, and her second experimental session as well as the first experimental session 
of twin B upon the next day. 

At the end of day one the S was asked not to discuss the experiment (with 
special emphasis placed upon the necessity of not doing so with her twin), and at 
the end of day two the S was interrogated regarding knowledge of the illusory 
nature of the figure and whether S$ had thought about the experimental task 
during the 24 hour period between sessions. 


RESULTS AND DISCUSSION 


The curves obtained from these two Ss are plotted in Figure 1. Inspection 
indicated that the Ss entered the experimental situation with illusion responses 
of approximately equal magnitude, but began to diverge from each other quite 
quickly, even though the experimental conditions were identical. Twin A retained 
an illusion response of about the same magnitude throughout both experimental 
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FIG. 1. Millimeters of illusion as a function of trials. 


days, while twin B displayed a rather striking decrement, including four negative 
settings. The marked irregularities in both curves are largely a function of the 
random assignment of stimulus conditions mentioned in the Procedure. In mean 
curves for groups of Ss these irregularities are eliminated. When averages were 
calculated for blocks of trials it became quite clear that the illusion response of 
twin A increased slightly in magnitude, while that of twin B decreased sharply. 
Table 1 summarizes the means obtained for blocks of eight trials, as stimulus 
conditions were approximately counterbalanced for Ss over such blocks. 


TABLE 1 
AVERAGES FOR BLOCKS OF EIGHT TRIALS 
TWIN A TWIN B 
ow First 8 23.62 21.50 
ONE Center 8 30.11 19.00 
Last 8 24.00 8.50 
sn 8 Trials 28.50 2.37 


During the interrogation at the end of the second experimental session, 
twin A gave no indication of an appreciation of the illusory nature of the figure. 
Twin B stated at the beginning of the second session that she expected to be told 
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what kind of an experiment was being conducted just as soon as she was finished. 
She said that she had asked her sister and “this is the first secret she ever kept 
from me.” During questioning she stated that while she began as a naive S, she 
had drawn the illusion figure in her room the night before, and had measured i 
with a ruler. Thus she had become aware of the illusory nature of the figure 
before she began session two. It must be noted that marked decrement had gl. 
ready occurred before S verbalized the illusory aspect of the task and thot 
knowledge of this fact does not appear to be related to decremental responses to 
the Muller-Lyer figure (14), although it has been reported (11, 12) that naive § 
undergo more rapid decrement. 


The observation here reported appears to be suggestive of a completely 
new line of research which has at least the potential for obviating the numerous 
problems involved in much previous research. Woodworth (20) has pointed out 
the difficulties involved in making meaningful measurements of, and statements 
concerning, environment. The present author feels that standardized tests may 
not be satisfactory instruments due to the fact that the record of individual 
responses is destroyed, since all responses of an S are summarized in a single 
number, such as an IQ. The consideration of individual responses may very 
well be of great importance. For example, Koch (10) reported only eight identi. 
cal responses for her Siamese twins out of 100 responses to the Kent-Rosanoff 
word list. 


The type of research which is suggested by the observation of this pair of 
twins is the presentation to a sample of monozygotic and dizygotic twins of o 
variety of experimental tasks which allow for the development of a response. If 
the tasks are presented under identical conditions, differential reactions between 
monozygotic individuals could then be attributed to those small differences in 
response which occur during the performance of the tasks. It is felt that the 
search for tasks should center around those which: (1) are relatively unknown 
outside of the psychological laboratory, (2) contain a marked potential for dif- 
ferential development of response, and (3) provide a precise measurement of 
response on every trial. 


If it can be shown that monozygotic and dizygotic twins both develop 
differential responses to an equivalent degree under identical environmental 
conditions, a two-fold purpose will have been served. First, the importance of 
very small details in the reactional biography will have been demonstrated 
Secondly, a search may be stimulated for those structures which are hereditary 
and which do participate in the universal responses of human organisms. 


SUMMARY AND CONCLUSIONS 


Differential responses to the Muller-Lyer illusion figure were reported in 
a pair of female monozygotic twins. The significance of these differential 
responses lies in the fact that they occurred under constant environmental con- 
ditions. It was suggested that experimental tasks which allow for the develop- 
ment of a response be used to study differential responses in genetically identi- 
cal and dissimilar individuals. Such research might demonstrate the importance 
of small details of reactional biography in determining subsequent behavior. 
This demonstration should stimulate sound psychogenetic research, i.e., efforts 
to discover the specific hereditary structures which participate in behavior. 
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PERSPECTIVES IN PSYCHOLOGY 
Il. WHAT IS THE STIMULUS?’ 


DAVID T. HERMAN 
University of Wichita 


Descriptions of the stimulus in psychology cover a wide gamut. Psychologist 
range from those who would deny or avoid it, to those who would use it in it 
generic biological sense, to those who would adapt the concept in a variety of 
ways. We would suggest that sensitization to the treatment given the stimulus in 
psychological constructions is a necessary approach to current perspectives. 


The concept of the stimulus in biology is energy which activates tissue. An 
“adequate” stimulus is energy in appropriate form to activate particular biologi. 
cal tissue. This appears to have been the concept of the stimulus taken over by 
Wundt (16) in founding the psychological laboratory and launching experimental 
psychology. Energy activates tissue at the body surface. Neural tissue then 
transmits energy to the brain and, in consciousness, sensations carry on. The 
configurational psychologist (4) modified the input picture by providing for 
patterns of energy with the brain offering up wholes for consciousness to ingest 
When Watson (15) declared himself for a nonconsciousness psychology, he made 
no change in his stated concept of the stimulus. The stimulus in psychology wos 
to be the same construct as the stimulus used in physiology. Tissue has the 
property of irritability, and the stimulus is that energy which irritates in either 
simple or complex ways. Responses to stimuli as energy impingements become, 
for Watson, anatomico-physiological processes correlated with energy impinge- 
ments, but without psychics. The response in psychology is to be the same a: 
the response in physiology, with the provision that several complex physiological 
responses can occur simultaneously. 


A rather different note was injected by Dewey’s (2) well-known Reflex Arc 
paper. Psychological stimulus cannot be understood in energy terms alone. 
Within the psychological event the stimulus is something to be discovered, to be 
made out, to be constituted, to be interpreted for the response to occur. When 
the stimulus is regarded as energy alone and the response as muscle and gland 
action alone, they must “somehow be adjusted to each other whether through 
the intervention of an extra-experimental soul, or by mechanical push and pull.” 
Response, held Dewey, determines stimulus just as truly as stimulus determines 
response. Within the psychological event the two are coordinates of the event, 
distinctions of flexible function only, not of fixed existences. Unfortunately, 
Dewey did not offer detailed development and refinement of his view for 
psychology. 

Subsequent developments of the stimulus description in psychology are dif- 
ferent in detail, but may be related to the Watson and Dewey concepts. A 
naturalistic framework is typically asserted, although not always maintained. 
Among the S-R learning theorists Guthrie (5) and Hull (6) confine stimulus to 
energy impingements from the stimulus objects to the receptors, with response 
as neurophysiological processes or constructs in the vicinity of the stimulus objects. 


1. The present paper is a brief version of a longer work now in process. 
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Skinner (13) makes a significant differentiation. When stimulus qua energy is 
not sufficient to account for response, Skinner prefers to drop the typical ante- 
cedent stimulus and speak, more generally, of antecedent conditions. The oper- 
ant bar-press does not bear the same relationship to the light rays reflected from 
the bar as the respondent pupillary contractions bear to light rays. Another 
stimulus relationship is, here, found necessary. For sensing behaviors Osgood 
(12) shares the energy impingement concept—and goes back a little. For him 
the environment is a pattern of neural energies in the central nervous system and 
stimuli are physical energies that set into action those neural processes that 
eventuate in awareness. From among the personality theorists Klein and Krech 
(9) deny that it is possible to define the stimulus psychologically, “i.e., in terms of 
meaning it has for the subject,” and hold that the data to be dealt with are (1) 
the physically defined stimulus, (2) all events in the organism, and (3) nothing 
more. For perceiving behaviors Blake, Ramsey and Moran (1) hold, in a footnote, 
that the stimulus operates as a signal or sign significance as contrasted with 
physical energy strength, but, a few pages later, make clear at some length that 
experience is literally written into the nervous system and that the integrative 
capacity which has taken place in man makes possible the more effective in- 
corporation within the nervous system of stimulus definitions for use in subsequent 
definitions and actions. 

It would appear that when stimulus for the psychological event is regarded 
solely as energy impingement on receptors, a choice point for psychological 
description is reached. One turn is to physiological description, consistent with 
the physiological stimulus, and we reach the goal of taking over for our physi- 
ological colleagues who can do it better. Another turn, emitted with greater 
frequency, takes us up the path of conceptualized biology to suit our purposes, 
and/or frankly giving way to a nonspatial consciousness realm. 

An alternative trend of stimulus description in current psychology doesn’t 
deny the energy impingement component of stimuli, but does question its 
adequacy for psychology. The specific views here vary considerably, but com- 
mon to them is that the character and operation of the stimulus is a function of 
the way the organism interacts with it. Tolman (14) would have the stimulus 
operate as elicitor of expectancies, as signs of what leads to what, as meaning- 
ful objects to the responding organism based on past experiences, physiological 
states and assorted intervening variables. Within the Lewinian (10) fields what 
may be taken for stimulus conditions are the meaningful components of the field 
as a function of the organism’s cognitive structure. Objects and conditions are 
relatively structured and unstructured areas of the field, attractors and re- 
pellers, undifferentiated, differentiated or dedifferentiated in terms of the per- 
ceivings of the organism. Ittelson and Cantril (7) consider objects and conditions 
in terms of perceived significances for further actions. Duncker (3) deals with 
stimulus objects in terms of functional values for the organism in problem solving 
contexts. Liddell (11) draws upon his conditioning studies to make much of the 
“behavioral meanings” of specifically measurable stimuli rather than the specific- 
ally measurable stimuli themselves as being of basic significance. Kantor (8), 
within a different framework, offers a psychologically comprehensive description 
of the stimulus objects operative as stimulus function coordinates of response 
functions based on unique reactional biographies. Psychological events are held, 
by Kantor, to have distinctive properties which do not require or imply reduction 
to physical or physiological constructs, but permit of all relevant physical, physio- 
— and anthropological factors as participant factors in psychological inter- 
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There are, no doubt, many roads to the psychological heaven of firm aml 
adequate descriptive constructs. Like some of our friends, psychologies som 
times seem to be going in opposite directions to get there. 
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